ADP-ribosylation of Rhizobium meliloti glutamine synthetase III in vivo.
The control of glutamine synthetase (GS), the first enzyme in the main pathway used by Rhizobium meliloti to assimilate ammonia, is central to cellular nitrogen metabolism. R. meliloti is unusual in having three distinct types of GS, including a unique GS, GSIII, that differs considerably from both GSI, which resembles other bacterial GS proteins and GSII, which resembles the GS found in eukaryotes. We show here that GSIII can be post-translationally modified in vivo by ADP-ribosylation at an arginine residue. 32PO4 attached to GSIII during bacterial growth as part of the modifying group could be removed by treatment with snake venom phosphodiesterase or by turkey erythrocyte ADP-ribosylarginine hydrolase. Treatment of modified GSIII with hydroxylamine at neutral pH releases a chromophore that has the retention time of ADP-ribose when analyzed by reversed-phase high performance liquid chromatography. ADP-ribosylation inhibits GSIII activity.